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1, $o(n^{\iota_{l}} \neq\frac{1}{+1})$ $O(n^{2+_{f}^{l}-\frac{l(l+1)}{4(2l+1)}})$
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$k\in \mathcal{N}$ 1 $k^{2}$
$(S[1], \cdots,S[k^{2}])$ ( )
2.1
$G=(V, E)$ , $s\in V$ ,
















$Algorithm11\cdot\forall v\in\bigcup_{i}$ S ] $AD_{-}distance(G,s,k)$
$2:C[s]arrow 0$ ;
3: for 1, ..., $| \bigcup_{i}$ boundary(S[i])l do
4: for $jarrow 1,$ $\ldots,$ $k^{2}$ do
5: $\forall v\in V(S[j]),$ $T[v]arrow\infty$ ;
6: $\forall v\in$ boundary$(Sb]),$ $T[v]arrow C[v]$ ;
7: Dijkstra-distance $(S\triangleright], T)$ ;
8: $\forall$v $\in$ boundary$(S[j]),$ $C[v]arrow T[v]$ ;
9; end for
10: end for





$s$ $v_{0},$ $v_{1},$ $v_{2},$ $\ldots,$
$v_{t}(v_{0}=s, v_{t}=v)$ $C[v_{i}]=d(s,v_{i})$














$G=(V, E),$ $s\in V,$ $k\in \mathcal{N},$ $d$ 21 $G,$ $s,k$ $t\in V$
$s$ $t$ $v_{0},v_{1},$ $\ldots,$
$v_{t}(v_{0}=s, v_{t}=t)$
$v_{t}$ $v_{t-1}$ $v_{t-1}$ $v_{t-2}$ $v_{1}$ $v_{0}$
$t$
$v_{i}$
$v_{i-1}$ $v_{i}$ $v_{i-1}$ $v_{i-l}$
$d(s,v_{i-1})+d(v_{i},v_{i-1})=d(s, v_{i})$ $v_{i}$
$v_{i}$ $v$ $d(s,v)$
AD-distance$(G, s, k)$ $d(v_{i},v)$ $v_{i}$
$v_{i}$ Dijkstra $d(v_{i}, v)$
$v$ $v_{i-1}$ Dijkstra $v_{i}$ $v_{i-1}$
$d(v_{i},v)$
Algonthm2 Dijkstra$(G, s,t)$
$G$ $s\in V(G)$ $t\in V(G)$ Dijkstra
ADldi-stance
$O(k\sqrt{n}+n/k^{2})$ $k^{*}$ $O(n^{2/3})$ $O(n^{2}\sqrt{n}/k)$
AD-distance $O(n^{2}/k^{4})$ Dijkstra-distance, Dijkstra $O(k\sqrt{n})$
$k$ $O(n^{3})$
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$Alg1$:owrhitihlemt2$\neq$ $AD_{-}path(G, s,t, k)$
2: C $arrow$ AD-distance$(G, s, k)$ ;
3: for t $\in$ boundary(S[i]) $i$ do
$\forall v\in V(S[i]),$ $T[v]arrow\infty;T[v]=0$ ;
5: Dijkstra.distance$(S[i], T)$ ;
if $C[v’]+T[v’]=C[t]$ $v^{l}\in$ boundary $(S[i])$ ffien
7: $Varrow$ $v’$ $\in$ boundary$(S[i])$ $T[v’]$ $v’$ ;
8: $jarrow i$ ;
9: end if
IO: end for
11: Dijkstra$(S[j], v,t)$ ;
















Algoni $h$ 3 $(G, s,k)$
1: $\forall v\in\bigcup_{i}$ boundary(S[i]), $C[v]arrow\infty;C[s]arrow 0$ ;
2: $\forall v\in\bigcup_{t}$ boundary(S[i]), $D[v]arrow$ false;
3: for 1, ..., $| \bigcup_{i}$ boundary$(S[i])|$ do
4: $v_{\min}arrow D[v]=$ false $v \in\bigcup_{i}$ bomdary$(S[i])$ $C[v]$ ;
5: $D[v_{\min}]arrow$ true;
6: for $j\in$ { $i|v_{\min}\in$ boundary$(S[i])$ } do
7: $\forall v\in V(sb]),T[v]arrow\infty$ ;
8: $\forall v\in$ boundary$(Sb]),$ $T[v]arrow C[v]$ ;
9: Dijkstra.distance$(Sb],T)$ ;





$(i+1)$ $v_{1},$ $\ldots,$ $v_{i+1}$ $v_{i+1}$
$v_{1},$
$\ldots,$
$v_{i}$ VpreV Vprev $v_{i+1}$
Vprev $v_{i+1}$ $i$








$G=(V, E)$ , $s\in V$ Asano
$k,$ $l\in N$ 2 $G$ $k^{2}$
1 1
( 2 $S_{1}[2]$ ) Dijkst-ra















$T=T_{0}=O(( \frac{n}{k^{2l}})^{2}\cross\prod_{i=1}^{l}(k^{2-i}\sqrt{n}\cross k^{2}))$ (1)
$n^{2}$




$O(k \sqrt \mathcal{H}+\sqrt n+\frac{\sqrt{n}}{k}+\ldots+\frac{\sqrt{n}}{k^{l-2}}+\frac{n}{k^{2l}})$ (3)
(3)





$i$ $i$ $l$ $S_{i}$ $i=1,$ $\ldots,$ $l$
$N_{i-1}=O(k_{i}^{2}N_{i}),$ $S_{i-1}=O(k_{i}\sqrt{N_{i}}+S_{i})$ $N_{0}$ $G$
$n$ , So $S$
$a_{i}$ $Si=O(N_{i}^{a}$ $i\leq l$
$S_{i-1}=O(k_{i}\sqrt{N_{i-1}}+(N_{i-1}/k_{i}^{2})^{a_{i}})$ (5)













$i=1,\ldots,l$ $T_{i-1}=O((k_{i}^{2}\sqrt{N_{i}})\cross k^{\dot{2}}\cross T_{l})$ . To $T$
$b_{i}$ $T_{i}=O(N_{i}^{b_{*}})$ $i\leq l$
$T_{1-1}=O(k_{i}\sqrt{N_{i-1}}\cross k_{i}^{2}\cross(N_{i-1}/k^{2})^{b:})$ (10)






$i$ $T_{i}$ $l$ $i=1,\ldots,l$
$T_{i-1}=O(k_{i}^{2}\sqrt{N_{i}}\cross(k_{i}^{2}\sqrt{N_{i}}+T_{i}))$





ci 1 $2^{l-i}/(2^{l-i+1}-1)\leq 1$
$h=k_{i}^{*}$
$T_{i-1}=O(k_{*}^{*}\sqrt{N_{i-1}}\cross(N_{*-1}/k_{i}^{*2})^{c:})$ (13)

























$TP_{i}$ , $N_{i}$ , $k_{i}$ $l$
$i=1,$ $\ldots,$ $l$
$TP_{i-1}=O(k_{i}^{2}\sqrt{N_{i}}\cross(TD_{i}+TP_{i}))$ (16)
$TD_{0},$ $TP_{0}$ $TD,$ $TP$
$TD_{i-1}=O(k_{i}^{2}\sqrt{N_{i}}\cross TD_{i})$ $TP_{l}$ $TD_{l}$ $O(N_{l}^{2})$ $TD_{i}$ $TP_{i}$
$TP$ $TD$ $TP=O(n \frac{2^{l}(l+2)}{2^{l+1}-1})$
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